Transport kinetics of leucine enkephalin across Caco-2 monolayers: quantitative analysis for contribution of enzymatic and transport barrier.
In this study, we determined the activities of four aminopeptidases such as aminopeptidase B (APB), M (APM), N (APN) and dipeptidylpeptidase IV (DPP IV) in Caco-2 cells and compared with those in the rat intestinal mucosae. The activities of APB, APM and APN appeared to be highest in rat small intestinal mucosa, while DPP IV activity was much higher in Caco-2 cells than that in the rat intestinal mucosa. Next the inhibitory effects of various protease inhibitors were examined in Caco-2 homogenate. Three tested inhibitors, bacitracin, amastatin and puromycin, effectively inhibited the activities of APM, APN and DPP IV except for APB. Further, we quantitatively evaluated the permeation and degradation properties of leucine enkephalin (Leu-Enk) in the presence or absence of inhibitors in Caco-2 monolayer system. Leu-Enk had a high degradation clearance (CLd) and a low permeation clearance (CLp) in Caco-2 monolayers. This finding indicates that the very rapid degradation of Leu-Enk on the apical side of Caco-2 monolayers was due to aminopeptidases. However, these protease inhibitors besides sodium glycocholate were able to reduce the CLd values markedly, thereby increasing the permeation amount of Leu-Enk across Caco-2 monolayers. In particular, amastatin significantly decreased the CLd value and increased the CLp value. This enhanced CLp value was further increased by the coadministration with an absorption enhancer, EDTA or laurylmaltoside. These findings are relevant to the oral administration of peptide drugs and to developing an efficient oral delivery system.